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1 

Arranging control signallings in telecommunication system 

The present invention relates to a method, a telecommunication 
system, a network element of the telecommunication system and a terminal for 
arranging control signallings according to the preambles of the independent 
5 claims. 

In telecommunication systems, in addition to the actual user data to 
be transmitted, such as speech information, for example, a large amount of 
different control information is transmitted between different parts of a network. 
In the telecommunication systems, a great amount of different control signal- 

10 ling is carried out between a terminal and a telecommunication network for 
identifying a user or for transmitting service requests, for example. 

A purpose of mobile communication systems is to provide mobile 
users with wireless data transmission services. Hence, it is essential, particu- 
larly in the mobile communication systems, that a mobile communication net- 

15 work is aware of the location of a mobile station registered therein. Various 
mobility management protocols have been developed for this purpose. 

In order to reduce unnecessary signalling, the mobile communica- 
tion systems have typically been arranged such that in mobile terminated con- 
nections, a subscriber is paged within the area of only a few base stations. 

20 Each base station has a certain coverage area, which forms a cell. Cells form 
location areas, and a mobile station is paged only in the cells in the location 
area. Consequently, in order to obtain services from a serving base station, 
the mobile station must inform the mobile communication system of the loca- 
tion area within which the subscriber can be paged. The mobile station can 

25 carry out location update for the purpose. Location update can thus be used to 
update the subscriber location information in the network and possibly also to 
carry out other procedures. For example, a network according to a GSM sys- 
tem can transmit information about available services to the mobile station in 
connection with location update. 

30 So-called third generation mobile communication systems have 

been developed worldwide. A 3 rd generation partnership project 3GPP stan- 
dardizes a third generation mobile communication system called a universal 
mobile telecommunications system UMTS based on the GSM system, which, 
for example, includes a new radio interface. The UMTS radio interface will be 

35 based on at least a wideband code division multiple access WCDMA technol- 
ogy. 
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Figure 1 generally illustrates a mobile communication system, such 
as the UMTS system, according to the third generation principles. The devel- 
opment of the UMTS aims for flexibility, whereby a so-called access network 
AN can be connected to many different core networks CN1, CN2 and CN3. 
5 Since the core networks can vary greatly in their operation, interworking func- 
tions IWF1, IWF2 and IWF3 may be necessary between the access network 
AN and each core network. In connection with the present application, an ac- 
cess network refers to a network which provides the mobile station MS with a 
radio connection, in other words typically to a base station system. 

10 As far as the core networks are concerned, the UMTS will probably, 

at least in part, be based on the GSM system, in which case connection man- 
agement and mobility management in the UMTS will be mostly similar to those 
in the GSM system. The UMTS will enable circuit-switched and packet 
switched services. The packet-switched services can be based on a general 

15 packet radio service GPRS service in the GSM. The circuit-switched and 
packet-switched connections are controlled by different network elements that 
can thus form, at least in part, operationally separate core networks (or do- 
mains, as they can also be called). Location areas and mobility management 
can then also differ even though the mobile station communicates via the 

20 same access network. 

Since in the UMTS system the core networks may be separate from 
each other, separate and possibly different control signalling functions may be 
necessary between each core network and mobile station for location update, 
for example. In connection with the present application, networks elements 

25 responsible for the circuit- and packet-switched connections in the UMTS 
system are treated as separate core networks. Different core networks can still 
operate controlled by a common network management and use common net- 
work elements, such as a home location register HLR, which comprises sub- 
scriber information. 

30 Mobile stations are being developed for the UMTS system that can 

support several different core networks. In the UMTS system, one mobile sta- 
tion can have several simultaneous connections to different core networks, 
such as a circuit- and packet-switched connection, for example. The mobile 
station can be registered in more than one core network. Hence, it may be 

35 necessary in the UMTS system to carry out separate control signalling func- 
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tions between the mobile station and a plurality of core networks for location 
update, for example. 

In the UMTS system, the mobile station may monitor location area 
identifiers of several different core networks broadcast by the UMTS access 
5 network. The mobile station may then, when more than one location area 
changes, have a need to carry out several location updates over a short period 
of time. For this purpose, the mobile station reserves a radio connection for 
signalling from the access network and transmits a location updating message 
to a core network. When the location update is completed, the radio connec- 

10 tion between the mobile station and the access network is released. 

If the mobile station is to carry out location update to another core 
network, the radio connection must be re-established. Although the access 
network is common to different core networks, the radio connection must be 
released and re-established between different location updates. A similar pro- 

15 cedure must also take place in substantially successive control signallings of 
other kinds even if the control signalling to a second core network were carried 
out soon after the control signalling to a first core network. This causes signal- 
ling load over the radio interface and is thus against general design objectives 
that try to minimize signalling over the radio interface. 

20 An object of the invention is thus to provide a method and an appa- 

ratus implementing the method so as to alleviate the above-mentioned draw- 
back. The objects of the invention are achieved by a method, a telecommuni- 
cation system, a network element of the telecommunication system and a ter- 
minal characterized in what is disclosed in the independent claims. Preferred 

25 embodiments of the invention are disclosed in the dependent claims. 

The idea underlying the invention is that the connection between 
the access network and the terminal is not released between substantially 
successive control signallings between at least one core network and the ter- 
minal. The access network maintains the connection after the control signal- 

30 ling between the core network and the terminal for another potential need. Ac- 
cording to a preferred embodiment of the invention, the need to maintain the 
connection between the access network and the terminal can be detected by 
means of a predetermined time limit in the terminal. A solution of the invention 
has the advantage that several substantially successive control signallings can 

35 be carried out without releasing and re-establishing the connection between 
the access network and the terminal between the signallings, which means 
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that signalling over the radio interface at issue is reduced. The invention can 
particularly well be applied to different mobile communication systems provid- 
ing a radio connection, in which case the terminal is a mobile station. Hence, 
the amount of signalling to be carried out over the radio interface can be re- 
5 duced. 

According to a preferred embodiment of the invention, the terminal 
determines the core networks to which control signallings are to be carried out 
by utilizing the time limit and transmits a request for maintaining the connec- 
tion between the access network and the terminal to the telecommunication 

10 network. On the basis of the request, the connection will be maintained until 
the control signallings to all core networks have been carried out. According to 
preferred embodiments of the invention, the terminal can transmit to the tele- 
communication network information about the number of control signallings 
and/or core networks to which control signallings are to be carried out. The 

15 advantage achieved is that when the control signallings are directed to a plu- 
rality of core networks, the connection can be maintained in the telecommuni- 
cation network on the basis of the information transmitted by the terminal only 
for the necessary period of time. 

According to a preferred embodiment of the invention, in the tele- 

20 communication system a timer can be set to control as to how long the con- 
nection between the access network and the terminal is maintained. The con- 
nection can then be maintained only for a restricted period of time particularly 
in case of error situations. 

Control signallings can be, for example, location updates to several 

25 different core networks. The request for maintaining the connection between 
the access network and the terminal can be transmitted either to the access 
network or the core network. 

The invention is now described in closer detail in connection with 
the preferred embodiments and with reference to the accompanying drawings, 

30 in which 

Figure 1 generally shows a UMTS system, 

Figure 2 shows a UMTS mobile communication system in closer 

detail, 

Figure 3 illustrates a location area structure of a mobile communi- 
35 cation system, 
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Figure 4 is a signalling diagram showing, by way of example, con- 
trol signalling according to a preferred embodiment of the invention, and 

Figure 5 is a signalling diagram showing, by way of example, con- 
trol signalling of a preferred embodiment of the invention. 
5 In the following, the primary embodiments of the invention will be 

described in a mobile communication system according to the UMTS princi- 
ples without any intention to restrict the invention to the UMTS system. The 
invention is suitable for use in any telecommunication system wherein a need 
exists to carry out a plurality of substantially successive control signallings 
10 between a terminal and a telecommunication network. The control signallings 
can be carried out for different services or different network elements, for ex- 
ample. 

The invention can be applied to an access network connected to at 
least two core networks when it is necessary to carry out separate control sig- 

15 nallings between the core networks and the terminal. Different network ele- 
ments, which can possibly be in the same network, may form operatively dif- 
ferent core networks. For example, one network may comprise different net- 
work elements supporting mobility management protocols which require sepa- 
rate control signallings. The invention can thus be applied to implementing 

20 control signallings to different core networks, the need for control signallings 
preferably being detected within a time limit set in the terminal. 

The invention can also be applied to telecommunication systems 
with only one core network integrated to be responsible for several different 
services, such as circuit- and packet-switched connections. Also then, it may 

25 be necessary to separately carry out control signallings for circuit- and packet- 
switched services. 

Figure 2 shows, by way of example, a mobile communication net- 
work UMTS NW according to the UMTS system comprising an access network 
RAN and two core networks CN1 and CN2. A mobile station MS comprises 

30 actual mobile equipment ME and a UMTS subscriber identity module USIM, 
also called a subscriber identification unit, typically detachably connected 
thereto. The USIM is preferably stored on a smart card UICC (UMTS IC card), 
which can be changed from a mobile station to another. Thus in this connec- 
tion, a mobile station generally refers to an entity comprising a subscriber 

35 identification unit and actual mobile equipment. 
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The radio access network RAN, i.e. the UMTS base station system, 
is responsible mainly for matters associated with the radio path, in other words 
it provides the core networks and mobile stations with radio access necessary 
for wireless operation. The RAN comprises one or more base stations BS1, 
5 BS2, and a radio network controller RNC controlling the radio frequencies 
available to the base stations BS1, BS2. The radio network controller RNC 
communicates with one or more core networks CN1 , CN2 over an interface lu. 

The core network is a conventional telecommunication network or a 
future telecommunication network modified to efficiently utilize the access net- 
10 work in the wireless communication. The core network provides a connection 
to other systems or networks, such as other UMTS networks, data networks 
and public telephony networks. Figure 2 shows core networks CN1, CN2 
based on the GSM/GPRS system as examples. 

The core network CN1 is responsible for circuit-switched services. 
15 The core network CN1 comprises a mobile switching centre MSC, which is 
responsible for connection setup and routing of the circuit-switched services to 
correct addresses. Two databases comprising information on mobile subscrib- 
ers are utilized for the purpose: a home location register HLR and a visitor lo- 
cation register VLR. The mobile switching centre typically also comprises the 
20 functions of the visitor location register, exemplified by an MSCA/LR in Figure 
2. The mobile switching centre MSC communicates with other telecommunica- 
tion networks, such as a public switched telephone network PSTN or an inte- 
grated services digital network ISDN, by means of an interworking function 
IWF. 

25 The core network CN2 is responsible for providing packet-switched 

services. The CN2 comprises a serving GPRS support node SGSN based on 
the GPRS system responsible for connection setup and routing of the packet- 
switched services to correct addresses. The SGSN maintains location infor- 
mation on the mobile station by utilizing, when necessary, the home location 

30 register HLR common both to the core networks CN1 and CN2. A GPRS 
gateway support node GGSN based on the GPRS system enables communi- 
cation with different packet data networks PDN. The SGSN and the MSC do 
not typically communicate with each other directly; they may, however, have a 
Gs interface (not shown ) therebetween. As to a more detailed description of 

35 the UMTS system, reference is made to the 3GPP UMTS specifications. 
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In order to transmit information between the mobile station MS and 
the access network RAN, an RRC (radio resource control) connection is al- 
ways established therebetween. In order to transmit information between the 
access network RAN and the core network, a so-called lu connection is estab- 
5 lished via an lu interface. In the UMTS system of Figure 2, the radio network 
controller RNC establishes a connection via the lu interface either to the mo- 
bile switching centre MSC or the serving GPRS support node SGSN. After the 
lu connection has been established, the radio network controller RNC can 
transmit a location updating request, for example, to a network element of the 

10 core network at issue. 

Since one RRC connection may be used for different lu connections 
to different core networks, releasing the lu connection between the core net- 
work and the access network does not necessarily mean releasing the radio 
connection. If the mobile station MS has several simultaneous connections to 

15 different core networks, the radio connection can be released only after the 
last lu connection has been released. In this respect, the UMTS differs from 
the GSM, where also the radio connection is released after releasing the lu 
connection. However, according to the known UMTS technology, the radio 
connection cannot be maintained between successive control signallings, 

20 which means that the mobile station has only one control signalling connection 
to a core network at a time. 

Figure 3 illustrates location areas. A location area ordinarily com- 
prises a coverage area (cell) of several different base stations. A location area 
LA1 of a core network comprises three cells C11, C12 and C13. Similarly, a 

25 location area LA3 comprises cells C31, C32 and C33. A location area LA2 
comprises four cells C21, C22, C23 and C24. In fact, a location area is only a 
set of physical cells defined in a database, and the identifier or name of the set 
is called a location area identifier. Furthermore, in principle an arbitrary num- 
ber of different location area levels, such as location areas of different sizes for 

30 different core networks, can overlap. 

The location area of the packet-switched connections can also be 
called a routing area. It is feasible that location areas of different sizes are 
used in the packet-switched GPRS network from those used in the circuit- 
switched GSM network even if the two networks used a common access net- 

35 work. The operators may, however, start using the same location areas both 
for the GSM and the GPRS core networks to simplify the network manage- 
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ment. Even though the location areas were not the same, situations will occur 
wherein the location areas of both core networks change when the mobile sta- 
tion moves. 

The location areas of different core networks can preferably be im- 
5 plemented such that they overlap, in other words such that one location area 
may comprise other location areas. Hence, for example, the location area LA2 
of a first core network may encompass a location area of another core network 
comprising cells C21 and C22. In such a case, when the mobile station moves 
from cell C22 to cell C32, for example, the location areas of both core net- 

10 works change and the mobile station needs to carry out location update within 
a short period of time both to the first and the second core network. 

Each base station BS broadcasts in its cell the location area identi- 
fiers of the location areas of all core networks whereto the cell at issue be- 
longs. The mobile station MS monitors the broadcast location area identifiers 

15 of at least those core networks wherein it is active at the moment. 

Each time the mobile station MS registered in the mobile communi- 
cation network changes location areas it sends the access network a location 
updating request, which causes the location information to be updated in the 
registers of the core network (or the access network). No location updates to 

20 the core network will be carried out, however, if the mobile station has an ac- 
tive connection to the core network at issue for transmitting speech data of the 
user, for example. When the cell or the location area then changes, 
"handover" is carried out, in other words the active connection is handed over 
to be dealt with by another base station. The location update can also be car- 

25 ried out at certain intervals (periodic location update). Furthermore, location 
update is carried out for registering the mobile station in a network and for 
bringing it to an "idle state" in the new area (a different location area from the 
one at the previous registration time). 

As was stated above, if the location area boundaries between sev- 

30 eral different core networks are crossed substantially simultaneously, the mo- 
bile station is compelled to transmit several location updating messages over 
the air interface, one for each core network. An exception to this can be the 
use of a Gs interface between the network elements MSC and SGSN of differ- 
ent core networks. In such a case, it can be possible to carry out location up- 

35 date for both of them by one location updating message. However, the Gs in- 
terface is not compulsory between these centres. In the UMTS system, it may 
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also be necessary to carry out other separate control signallings, such as 
service requests, within a short period of time to several different core net- 
works substantially successively. 

In the following, the invention will be described by way of example 
5 by means of the signalling diagram of Figure 4 in location update where the 
mobile station moves from a cell to another such that the location areas of two 
different core networks change. The mobile station MS can be registered in 
the core network CN1 (for circuit-switched connections) and the core network 
CN2 (for packet-switched connections) of Figure 2 through the access network 

10 RAN. The mobile station MS can move, for example, from the base station 
BS1 to the area of the BS2 in Figure 2. 

The essential point is that a need exists to carry out location update 
to both core networks CN1 and CN2 within a short period of time regardless of 
whether or not the location areas of the core networks are the same. The mo- 

15 bile station MS carries out the location updates substantially successively, in 
other words the mobile station has only one control signalling connection to 
the core network at issue at a given time. The location area identifiers of the 
previous location update are stored in the mobile station, preferably in the 
USIM application. If the location areas are the same to the core networks CN1 

20 and CN2, also the location area identifier can be the same for both networks. 

Each base station of the access network RAN broadcasts in its cell 
the location area identifiers of the location areas of all core networks whereto 
the cell at issue belongs. The location area information can preferably be 
transmitted in a broadcast control channel BCCH. The mobile station MS 

25 monitors the broadcast location area identifiers of at least those core networks 
wherein it is registered (CN1 and CN2) at the moment. 

The mobile station detects that the location area identifiers of the 
core networks CN1 and CN2 received from the access network are different 
from the location area identifiers stored in the mobile station in connection with 

30 the previous location update. The mobile station has then moved from one 
location area to another and has to carry out location update to both core net- 
works CN1 and CN2. Furthermore, the mobile station may detect, on the basis 
of the information transmitted by the access network, that separate location 
updates must be carried out to the core networks. The location updates are 

35 preferably carried out successively, first to the core network CN1 and then to 
the core network CN2, for example. 
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Transmitting the location updating request requires an RRC con- 
nection to be established. The radio network controller RNC controls the radio 
resources, so it is responsible for channel allocation when the mobile station 
or the core network so requests. According to a preferred embodiment of the 
5 invention, the location updates to different core networks are carried out with- 
out releasing the radio connection. 

According to a preferred embodiment of the invention, the mobile 
station MS transmits a request to the access network for maintaining the radio 
connection for later use. The MS preferably transmits the request for main- 

10 taining the radio connection also after the signalling to the core network CN1. 
The location update can then also be carried out to the core network CN2 
without releasing the connection. 

According to a preferred embodiment of the invention, the mobile 
station MS comprises the instructions on the basis of which the MS decides to 

15 request that the radio connection be maintained. The mobile station preferably 
comprises a predetermined time limit for detecting the need and making a re- 
quest for maintaining the radio connection. When the need for control signal- 
ling is detected, it can be monitored whether a need arises within the time limit 
for other control signallings. If within the time limit such a need exists for other 

20 control signallings, a request for maintaining the radio connection will be 
transmitted. If no need has arisen within the time limit for other control sig- 
nallings, no request will be transmitted to the mobile communication network. 
The time limit is set so as to avoid too long a delay before starting the control 
signalling. 

25 In the following, it will be shown by way of example how the mobile 

station can transmit the request for maintaining the radio connection. 

A "follow on proceed" function has been standardized in the GSM 
system. The function enables the mobile station to transmit, in a location up- 
dating request to the GSM mobile switching centre, a request for being al- 

30 lowed to use the radio connection after the location update for other signalling 
associated with the location management. The location updating request com- 
prises a special "follow on proceed" bit reserved for indicating the request for 
maintaining the radio connection to the mobile switching centre. The mobile 
switching centre in turn can, in a location updating acknowledgement 

35 (LOCATION UPDATING ACCEPT), indicate to the mobile station that the ra- 
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dio connection can be used for signalling associated with the location man- 
agement directed to the same mobile switching centre. 

The "follow on proceed" function is not, however, suitable to be 
generally used for implementing several control signallings, least of all if the 
5 control signallings are directed to different core networks. According to a pre- 
ferred embodiment of the invention, the mobile station MS transmits the re- 
quest to the mobile communication network, preferably to the radio network 
controller RNC, for maintaining the radio connection for later use, preferably in 
connection with an RRC setup request (RRC setup request). 

10 The RRC setup request may comprise a (maintain RRC) bit, for ex- 

ample, which indicates that the request for maintaining the radio connnection 
is active. If the traffic situation permits, the radio network controller RNC allo- 
cates the radio connection to the mobile station. The RNC detects that the re- 
quest is active, so it maintains the radio connection after the lu connection di- 

15 rected to the core network has been released. 

The radio network controller RNC and the base station BS activate 
the radio connection to the mobile station MS. The RNC transmits to the mo- 
bile station MS the radio connection setup message comprising the necessary 
information on the allocated radio connection (RRC connection setup). The 

20 message may also comprise an acknowledgement of the maintenance of the 
radio connection after the lu connection has been released, in order to set up 
the radio connection, the transmitter/receiver functions of the mobile station 
MS are configured according to the received parameters. 

The MS transmits the location updating request to the radio network 

25 controller RNC by using the radio connection already established to the core 
network CN1 (LU request). The location updating message typically comprises 
a subscriber identifier, such as a temporary mobile subscriber identity TMSI 
identifier, a packet-TMSI (P-TMSI) identifier or an international mobile sub- 
scriber identity IMSI identifier, and typically at least the identifier of the old lo- 

30 cation area LA1. The RNC transmits the location updating request to the mo- 
bile switching centre MSC of the core network CN1 (MS LU request). The lo- 
cation updating request can preferably be transmitted in connection with the lu 
connection setup message. 

When necessary, security functions, such as authentication (not 

35 shown), may be carried out between the MSC and the mobile station MS. The 
MSC updates the necessary registers according to the new location area. At 
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least the visitor location register VLR is typically updated in the location up- 
date. When the mobile switching centre/visitor location register changes, the 
home location register HLR is also updated. Then, the HLR also transmits a 
request for removing the location information on the mobile station to the old 
5 visitor location register. In the example, the location areas are, however, in the 
same visitor location register VLR, in which case the home location register 
HLR needs not be updated. The MSG transmits an acknowledgement of the 
location update to the mobile station MS (LU accept). 

After the location update has been carried out, the mobile switching 

10 centre MSG transmits a message for releasing the signalling connection 
(signalling release request) to the radio network controller. Next, the lu con- 
nection between the MSC and the RNC is released. According to the prior art, 
the RNC would also release the radio connection after the lu connection has 
been released. According to a preferred embodiment of the invention, how- 

15 ever, the RNC does not release the radio connection. 

The radio connection is maintained if the mobile station MS has re- 
quested for it, preferably when the radio connection was being set up (RRC 
setup request). The (maintain RRC) bit then indicates that the radio connec- 
tion is to be maintained. If no request for maintaining the radio connection has 

20 been set forth, the RNC releases the radio connection, as requested by the 
core network. The information transmitted by the (maintain RRC) bit for main- 
taining the radio connection is preferably one of the RRC connection parame- 
ters in the radio network controller RNC. 

According to a preferred embodiment of the invention, the radio 

25 network controller sets a time limit for maintaining the radio connection. The 
radio network controller RNC starts a timer preferably after the lu connection 
has been released. If the time limit is exceeded, the radio network controller 
RNC releases the radio connection even if no control signallings were carried 
out after starting the timer. It is thus possible to restrict the duration of main- 

30 taining the radio connection in case of error situations, for example. If, how- 
ever, the control signalling is being carried out just when the time limit is ex- 
ceeded, the radio network controller RNC preferably releases the radio con- 
nection only after receiving a connection release request from the core net- 
work. The timer can be started also after receiving the RRC setup request. 

35 The RNC may transmit an acknowledgement of the release the lu 

connection to the mobile switching centre MSC (signalling release complete). 
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The mobile switching centre can thus be sure that the connection is released 
when the signalling is over. The radio connection is, however, reserved for the 
mobile station for signalling even though no active lu connections were avail- 
able. 

5 After receiving the location updating acknowledgement (LU accept), 

the mobile station detects that the location update has been carried out. The 
mobile station can then carry out the location update to the core network CN2 
by using the existing radio connection. In such a case, it has been unneces- 
sary to separately release the radio connection after the first location update, 

10 so it is also unnecessary to re-establish the radio connection. Consequently, 
the amount of signalling to be carried out over the radio interface is reduced. 

The mobile station transmits the location updating request to the 
core network CN2 to the radio network controller (RAU request). Since the 
core network CN2 is a GPRS network, the request can also be called a routing 

15 area update request (RAU). The location update can then be carried out ac- 
cording to the prior art known per se. 

The radio network controller RNC detects that the mobile station re- 
quests location update to the core network CN2, so the RNC transmits the lo- 
cation updating request to the serving GPRS support node SGSN (MS RAU 

20 request). If necessary, security functions, such as authentication (not shown), 
may be carried out between the SGSN and the mobile station. The SGSN up- 
dates the necessary registers according to the new location area. After the 
location update has been carried out, the SGSN transmits an acknowledge- 
ment of the location update to the mobile station (RAU accept). 

25 Furthermore, the SGSN transmits a message for releasing the sig- 

nalling connection to the radio network controller RNC (bearer release re- 
quest). The bearer release request over the lu interface can be similar to the 
signalling release request transmitted by the MSC. The lu connection is then 
released, and the RNC preferably also releases the radio connection since the 

30 location update has been carried out to both core networks CN1 and CN2. The 
(maintain RRC) bit can then have been removed in the RNC during the sec- 
ond location update. Releasing the radio connection is known per se; there- 
fore, it is not shown in Figure 4. The RNC preferably acknowledges the signal- 
ling connection release message transmitted by the SGSN (bearer release 

35 complete). 
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The invention can, however, also be applied in such a manner that 
the RNC does not release the radio connection until the predetermined time 
limit is exceeded. The time limit is, however, preferably used only to restrict the 
reservation of radio connections in case of errors. Also then it is advisable to 
5 transmit an acknowledgement to the SGSN so as to prevent the SGSN from 
interpreting the situation as an error situation. 

The location update to two different core networks described above 
when the mobile station is registered in the UMTS system is only one example 
of how the invention can be implemented. 

10 According to a preferred embodiment of the invention, the mobile 

station transmits information on the core networks to which it is to carry out 
control signallings. In connection with the request for maintaining the radio 
connection, the mobile station can transmit the information on the core net- 
works to which control signallings are to be carried out later on by using the 

15 same radio connection. This can be particularly necessary if the mobile station 
communicates with more than two core networks. The mobile station can 
transmit the information on the core networks preferably in the RRC setup re- 
quest. 

The access network, preferably the radio network controller RNC, 

20 then maintains the radio connection until the control signallings, such as loca- 
tion updates, to the core networks at issue have been carried out. The RNC 
can maintain a register of the core networks to which control signallings have 
been carried out at a given time. After control signallings have been carried 
out to all core networks specified in the request, the radio connection is re- 

25 leased immediately when the last core network releases its lu connection. The 
mobile station can, for example, transmit the information on the core networks 
whose location area it has detected to have changed or in which it is to be 
registered. Naturally, the duration of the radio connection can be controlled by 
using a timer, for example, as described above. 

30 Furthermore, the invention can be applied in such a manner that the 

mobile station transmits information about how many different control sig- 
nallings are to be carried out during the same radio connection. In such a 
case, the mobile station can, preferably in connection with the request for 
maintaining the radio connection, transmit information about how many signal- 

35 ling connections are to be used. 
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The access network, preferably the radio network controller RNC, 
then maintains the radio connection until the number of control signallings an- 
nounced by the mobile station has been carried out. The RNC can detect that 
each control signalling has taken place when it receives the request for re- 
5 leasing the signalling connection from the core network. The RNC preferably 
counts how many control signallings have been carried out after the radio 
connection was activated. When the number of control signallings announced 
by the mobile station is carried out, the radio connection is released. The 
number of control signallings required by the mobile station can then be car- 

10 ried out successively, and the radio connection is not maintained unnecessar- 
ily. A further advantage is that substantially successive control signallings can 
also be carried out to the same core network. 

The invention can be applied to any telecommunication system 
wherein several control signallings are carried out substantially successively, 

15 in connection with activating the mobile station or location updates carried out 
at certain intervals, for example. 

An example of another kind of signalling to which the invention can 
be applied is transmitting two service requests to different core networks. The 
user of the mobile station may then present a need for control signalling. The 

20 mobile station MS may, within a predetermined time, for example, detect a 
need to transmit a short message via the core network CN1 and a need to ac- 
tivate a GPRS connection to the core network CN2. 

The mobile station can then transmit the request for maintaining the 
radio connection to the radio network controller RNC preferably in connection 

25 with activating the radio connection. When the mobile station does not have 
any active traffic connections to the access network, the short message is 
transmitted by using the signalling connection. The radio network controller 
then maintains the radio connection even if the short message has already 
been transmitted to the core network CN1 and the request for releasing the 

30 signalling connection possibly already received from the mobile switching cen- 
tre. 

The mobile station can transmit the request for activating the GPRS 
connection by using the existing radio connection. When the signalling con- 
nection to the core network CN2 is no longer needed, the radio network con- 
35 trailer releases the radio connection. Hence, the signalling to be carried out 
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over the radio path can be reduced when the radio connection is not released 
between the service requests. 

According to a preferred embodiment of the invention, the mobile 
station can also transmit the information about maintaining the radio connec- 
5 tion to the core network, which, in turn, transmits the information to the access 
network in order to maintain the radio connection. In the following, this em- 
bodiment will be described in a simplified manner by means of Figure 5. 

The mobile station MS detects, within a predetermined time limit, for 
example, that a need exists to carry out control signallings to the core net- 

10 works CN1 and CN2. When the radio connection to the access network RAN 
has been established, the MS transmits the control signalling message to the 
core network CN1 (signalling messagel). According to a preferred embodi- 
ment of the invention, the message comprises the information that the radio 
connection should be maintained after the signalling for later use. Further- 

15 more, as described above, the message can comprise information on the core 
networks or the number of control signallings. 

The core network CN1 carries out the procedures required by the 
control signalling and transmits an acknowledgement to the mobile station MS 
(messagel reply). Since the lu connection is no longer needed between the 

20 access network and the core network CN1, the CN1 transmits a request for 
releasing it (release lu-signalling). Preferably in the same message, the core 
network CN1 informs the access network RAN that the radio connection is not 
released even if the lu connection is released. The message may also com- 
prise more accurate information about maintaining the radio connection, for 

25 example that the mobile station desires to carry out control signalling to the 
core network CN2, and, after the signalling, the radio connection can be re- 
leased. The access network RAN then maintains the radio connection ac- 
cording to the instructions received from the core network CN1. 

The MS carries out a second control signalling to the second core 

30 network CN2 by using the existing radio connection (signalling message2). 
The CN2 transmits an acknowledgement to the mobile station MS (message2 
reply). Next, the CN2 transmits a request for releasing the signalling connec- 
tion (release signalling), which can be similar to the request transmitted by the 
core network CN1 (release lu-signalling). On the basis of this, the lu connec- 

35 tion is released and the access network further releases the radio connection 
on the basis of the instructions received from the core network CN1. 
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When applied to the mobile communication system, the invention 
can be implemented with relatively small changes in the mobile station and the 
access network. When a solution according to a preferred embodiment of the 
invention is applied wherein information is transmitted to the core network 
5 about maintaining the radio connection, changes in comparison with the prior 
art are also required in the implementation of the core network. In order to 
minimize the changes required in the mobile communication network, it is to 
be recommended that the invention should be implemented such that the re- 
quest for maintaining the radio connection is transmitted to the access net- 
10 work. The changes can be implemented by software, for example. 

It is obvious to one skilled in the art that as technology advances, 
the basic idea of the invention can be implemented in many different ways. 
The invention and its embodiments are thus not restricted to the examples 
described above but they can vary within the scope of the claims. 
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CLAIMS 

1. A method of implementing control signallings in a telecommuni- 
cation system comprising at least one terminal and one telecommunication 
network, the telecommunication network comprising at least one access net- 

5 work and one or more core networks, the access network being connected to 
the core networks, wherein the control signallings may be carried out between 
each core network and each terminal via the access network, charac- 
terized by 

carrying out the control signallings between the terminal and at 
10 least one core network substantially successively without releasing the con- 
nection between the terminal and the access network between the control sig- 
nallings in response to the fact that the terminal has detected a need for sev- 
eral control signallings. 

2. A method as claimed in claim 1, characterized by 

15 determining in the terminal a time limit for detecting the need for 

several control signallings, and 

maintaining said connection between the control signallings in re- 
sponse to the fact that the need for several control signallings is detected 
within said time limit. 

20 3. A method as claimed in claim 1 or 2, characterized in 

that 

the telecommunication system is a mobile communication system, 
the terminal is a mobile station, and said connection is a radio connection. 

4. A method as claimed in any one of the preceding claims, 
25 characterized by 

determining in the terminal the core networks to which a need for 
control signalling is detected, 

transmitting a request for maintaining said connection between the 
terminal and the access network from the terminal to the telecommunication 
30 network, 

carrying out control signalling between the terminal and a deter- 
mined first core network, 

carrying out the control signallings between the terminal and other 
determined core networks, and 
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releasing said connection between the terminal and the access 
network when the control signallings have been carried out to all determined 
core networks. 

5. A method as claimed in claim 4, characterized by 

5 determining in the access network in parameters of said connec- 

tions that said connection should be maintained in response to said request 
transmitted by the terminal. 

6. A method as claimed in claim 4 or 5, characterized by 
transmitting information about the number of necessary control sig- 

10 nallings in said request for maintaining the connection, 

counting in the access network the number of control signallings 
carried out by the terminal, and 

maintaining said connection between the terminal and the access 
network until the number of control signallings announced by the terminal has 
1 5 been carried out. 

7. A method as claimed in any one of claims 4 to 6, charac- 
ter i z e d by 

transmitting in said request for maintaining the connection informa- 
tion about the core networks to which control signallings need to be carried 
20 out, 

monitoring in the access network to which core networks the control 
signallings are carried out, and 

maintaining said connection between the terminal and the access 
network until the control signallings to all core networks mentioned in said re- 
25 quest have been carried out. 

8. A method as claimed in any one of the preceding claims, 
characterized by 

setting a time limit for maintaining said connection, and 
releasing said connection between the terminal and the access 
30 network when said time limit for maintaining said connection has been ex- 
ceeded even if all control signallings had not been carried out. 

9. A method as claimed in any one of the preceding claims, 
characterized by 

the control signallings to be carried out being location updates, and 
35 determining in the terminal the core networks that need location up- 

date on the basis of location information broadcast by the access network. 
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10. A method as claimed in any one of claims 4 to 9, charac- 
ter i z e d by 

transmitting said request for maintaining the connection from the 
terminal to the access network. 
5 11. A method as claimed in claim 10, characterized by 

transmitting said request for maintaining the connection from the 
terminal to the access network in a setup request message of said connection. 

12. A method as claimed in any one of claims 4 to 9, charac- 
ter i z e d by 

10 transmitting said request for maintaining the connection from the 

terminal to the core network to which control signalling is carried out first, 

transmitting a request for maintaining said connection from the core 
network to the access network after the control signalling, and 

carrying out the control signallings between the terminal and other 
15 determined core networks without releasing said connection between the ter- 
minal and the access network. 

13. A telecommunication system comprising at least one terminal 
and one telecommunication network, the telecommunication network com- 
prising at least one access network and one or more core networks, the ac- 

20 cess network being connected to the core networks, wherein control sig- 
nallings may be carried out between each core network and each terminal, 
characterized in that 

the access network is arranged to maintain the connection between 
the terminal and the access network between the substantially successive 

25 control signallings between the terminal and at least one core network in re- 
sponse to the fact that the terminal has detected a need for several control 
signallings. 

14. A telecommunication system as claimed in claim 13, char- 
acterized in that 

30 the terminal comprises means for determining a time limit for de- 

tecting the need for several control signallings, 

the telecommunication network is arranged to maintain said con- 
nection between the control signallings in response to the fact that the need 
for several control signallings is detected within said time limit. 

35 15. A telecommunication system as claimed in claims 13 or 14, 

characterized in that 
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the telecommunication system is a mobile communication system, 
the terminal is a mobile station, and said connection is a radio connection. 

16. A telecommunication system as claimed in any one of claims 13 
to 15, characterized in that 

5 the terminal is arranged to determine the core networks to which a 

need for control signalling is detected, 

the terminal is arranged to transmit a request for maintaining said 
connection between the terminal and the access network to the telecommuni- 
cation network, 

10 the terminal and a determined first core network are arranged to 

carry out control signalling, 

the terminal and other determined core networks are arranged to 
carry out other necessary control signallings, and 

the access network is arranged to release said connection between 
15 the terminal and the access network when the control signallings have been 
carried out to the determined core networks. 

17. A telecommunication system as claimed in claim 16, char- 
acterized in that 

the access network is arranged to determine in parameters of said 
20 connection that said connection should be maintained in response to said re- 
quest transmitted by the terminal. 

18. A telecommunication system as claimed in claim 16 or 17, 
characterized in that 

the terminal is arranged to transmit information about the number of 
25 necessary control signallings in said request for maintaining the connection, 

the access network is arranged to count the number of control sig- 
nallings carried out by the terminal, and 

the access network is arranged to maintain said connection be- 
tween the terminal and the access network until the number of control sig- 
30 nallings announced by the terminal has been carried out. 

19. A telecommunication system as claimed in any one of claims 16 
to 18, characterized in that 

the terminal is arranged to transmit information about the core net- 
works to which control signallings need to be carried out, 
35 the access network is arranged to monitor to which core networks 

the control signallings are carried out, and 
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the access network is arranged to maintain said connection be- 
tween the terminal and the access network until the control signallings to all 
core networks mentioned in said request have been carried out. 

20. A telecommunication system as claimed in any one of claims 13 
5 to 19, characterized in that 

the access network is arranged to set a time limit for maintaining 
said connection between the terminal and the access network, and 

the access network is arranged to release said connection when 
said time limit for maintaining said connection has been exceeded even if all 
10 control signallings had not been carried out. 

21. A telecommunication system as claimed in any one of claims 13 
to 20, characterized in that 

the control signallings to be carried out are location updates, and 
the terminal is arranged to determine the core networks that need 
15 location update on the basis of location information broadcast by the access 
network. 

22. A telecommunication system as claimed in any one of claims 16 
to 21, characterized in that 

the terminal is arranged to transmit said request for maintaining the 
20 connection to the access network. 

23. A telecommunication system as claimed in claim 22, char- 
acterized in that 

the terminal is arranged to transmit said request for maintaining the 
connection in a setup request message of said connection. 
25 24. A telecommunication system as claimed in any one of claims 16 

to 21, characterized in that 

the terminal is arranged to transmit said request for maintaining the 
connection to the core network to which control signalling is carried out first, 

the core network is arranged to transmit a request for maintaining 
30 said connection to the access network after the control signalling, and 

the access network is arranged to maintain said connection be- 
tween the terminal and the access network between the control signallings to 
other core networks. 

25. A network element of a telecommunication system, the network 
35 element being arranged to provide a connection to a terminal, charac- 
terized in that 
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the network element is arranged to maintain the connection be- 
tween the terminal and the network element between different, substantially 
successive control signallings in response to a request from the terminal. 

26. A network element as claimed in claim 25, character- 
5 i z e d in that 

the network element is a radio network controller of an access net- 
work in the mobile communication system. 

27. A terminal comprising means for carrying out control signallings 
in a telecommunication system via an access network to one or more core 

1 0 networks, characterized in that 

the terminal is arranged to transmit a request for maintaining the 
connection between the terminal and the access network to a telecommunica- 
tion network in response to the fact that a need for several control signallings 
has been detected. 
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